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Preparation of a  Selected Cell for Electron Microscopy. BY WILLIAM BLOOM. (From the Committee 
on Biophysics, The University o[ Chicago.) * ~ 
In the course of a study of the effects of micro- 
beam irradiation of a small portion of a particular 
cell  in  culture,  it  became  necessary  to  devise  a 
technic for following this cell through the processes 
of fixation and subsequent embedding for  electron 
microtomy. The new procedure has proved  more 
satisfactory  for  our  purposes  than  the  methods 
previously described by Borysko and Sapranauskas 
(1), Gay (2), Nebel and Minick (3), and Howatson 
and Almeida (4). 
The  cultures  are  made  on  glass  or  quartz 
coverslips }~ inches in diameter. Quartz is necessary 
if the cell is to be irradiated with the Uretz ultra- 
violet microbeam (5).  With a  diamond marker, a 
circle is made on the coverslip around the selected 
cell,  which  is  thus  easily  found  thereafter.  The 
culture  is  fixed  either  by  introducing a  volatile 
agent--as  iodine,  formaldehyde,  or  osmium  te- 
troxide--into the  culture chamber or by floating 
the  coverslip,  culture  side  down,  on  the  fixing 
solution. As the cell is flattened on the coverslip, 
the  time required for fixation is  shorter than for 
blocks  of tissue. The coverslip with culture down 
is then floated on water and subsequently passed 
by immersion, culture side up, through progressive 
concentrations of alcohol from 20 to  100 per cent 
preliminary to embedding. Any vaseline on cover- 
slip must be removed. 
The  following procedure,  used  for  embedding 
most  of  the  cells,  is  a  modification of  the  usual 
technic  for  embedding  tissues  in  nitrocellulose 
for  light  microscopy.  Among  other  advantages, 
the  method  is  carried  out at  room  temperature. 
After dehydration, the culture, still on the cover- 
slip,  is  passed  through  a  solution of  equal parts 
of  absolute alcohol  and  ethylene dichloride and 
then through ethylene dichloride alone. On removal 
from this solvent, the wet culture is immediately 
covered  with  a  fairly  large  viscous  drop  of  a 
polymerized mixture of  1 part methyl and 4  to 9 
parts of butyl methacrylate in ethylene dichloride. 
The solvent is  then allowed  to  evaporate  slowly 
from  the  culture in  a  covered  dish.  After  some 
* This work has been aided by grants from the Na- 
tional Institutes of Health of the United States Public 
Health  Service, the Atomic Energy  Commission, and 
the  Dr.  Wallace C.  and  Clara  A.  Abbott Memorial 
Fund of The University of Chicago. 
Received  for publication, November 6. 1959. 
hours  the  plastic  is  quite  firm  and  cuts  easily. 
Of  the  other  solvents  tried,  only  benzol  gave 
results  as  good  as  ethylene  dichloride  except 
when it was  used for osmium-fixed tissue. 
Some  cultures were  infiltrated with a  solution 
of  the polymerized methacrylates in their mono- 
mers and then polymerized with ultraviolet light. 
The results so far have not been so good  as with 
ethylene dichloride.  A  few  attempts  were  made 
to polymerize the thickened monomers with heat, 
but the small amounts of methacrylate evaporated 
from  the cultures before polymerization. 
At  any  convenient time  after  embedding, the 
plastic  which  covers  most  of  the  culture  is  cut 
away  from  its  periphery,  leaving only  an  area 
about 2 mm. square around the circle demarcating 
the  cell.  This area  of plastic should  be approxi- 
mately the size of the tip of the lucite rod to which 
it will be cemented with the aid of the two brass 
rings shown in Text-fig. 1. The locator ring  (Text- 
fig.  1 B) is about 2 inches in diameter and has as 
its base a quartz or glass plate with a cross etched 
into its center. Into this ring there fits a somewhat 
taller  ring  (A)  with  a  cylindrical hollow  core, 
about  8  mm.  in  diameter,  which  is  carefully 
machined for size and centration. This ring serves 
as a guide and holder for a lucite rod (D) machined 
to fit smoothly and provided with a flattened tip. 
The assembly of the two rings is seen from above 
at  C,  and  in  the  complete  assembly,  from  the 
side,  at  H.  G  is  a  diagram  of  the  assembly in 
vertical section. 
Both  brass  rings  have  large  perforations  to 
permit  evaporation  of  the  solvent  from  the 
cementing plastic. If the culture is to be embedded 
and  mounted  by  polymerization  of  thickened 
methacrylate monomers by ultraviolet light,  the 
rings  should  not  have  these  perforations.  For 
this  technic the locator ring must have a  quartz 
base. 
To mount the  cell  onto  the  rod  the  coverslip 
is placed  in the  locator ring  (B)  with  the  circle 
surrounding the cell centered on the cross.  Next, 
a  drop  of  the  viscous  methacrylate  mixture  in 
ethylene  dichloride  is  placed  on  the  hardened 
plastic  containing the  cell.  The  rod  guide  (A) 
is  then  inserted  into  the  locator  ring  (B)  and, 
with the aid of a binocular microscope,  the lucite 
rod is lowered  in the guide until it makes contact 192  BRIEF  NOTES 
TExT-Fro.  1.  Apparatus for embedding a  particular cell.  (A)  Brass ring which serves to guide and hold  the 
lucite rod while being cemented onto the embedded culture. It has several large perforations to permit the evapo- 
ration of solvent from the cement. A central hole,  8 mm. in diameter, guides the lucite rod (D) onto the culture. 
(B)  Brass locator ring,  also  provided with many perforations to permit evaporation of solvent, has a  glass or 
quartz bottom in the center of which a cross is etched. The letter Q indicates that the base plate is quartz.  (C) 
The assembled locator and guide rings are seen from above, The cell to be sectioned will be centered on the cross. 
(E) Coverslip and culture as seen from above. (F) The lucite rod is cemented to the methaerylate containing the 
cell  (lateral view). (G)  Diagrammatic vertical section of the apparatus showing the relations of the locator (B') 
and guide (A') rings to the lucite rod (D') with the cell cemented to it.  (H)  Complete assembly as seen from the 
same angle as A  and B. Drawn by Mrs. Esther Bohlman Patterson. 
with  the  cementing plastic. This  should  be  done 
slowly  so  that  air  bubbles  will  not  be  trapped 
between  the  culture  and  rod.  Or  the  cementing 
plastic can be put on the tip of the lucite rod which 
is  then  lowered  onto  the  embedded  cell.  Since 
the  base  of  the  rod  is  polished,  the  ring  on  the 
coverslip  is  easily  visible  and,  with  slightly 
oblique illumination, so is the cell. If the prepara- BRIEF NOTES  193 
tion is  stained before  embedding, cellular details 
can  be  seen  clearly.  Two  or  3  days  suffice  for 
evaporation  of  the  solvent  of  the  cementing 
plastic. 
Before  removing the  coverslip from  the  lucite 
rod,  it  is  advisable  that  a  diagram  or  photo- 
micrograph  be  made  so  that  the  position of  the 
cell under study can be ascertained in the absence 
of the locating circle. This is particularly necessary 
if  there  are  many  cells  near  the  selected  one. 
To  remove  the  coverslip,  the  lucite  rod  and 
attached coverslip are placed, coverslip up, under 
a  binocular microscope.  A  small  portion  of  dry 
ice  is placed on the  coverslip  over the  cell.  This 
is  more  convenient for  watching  the  separation 
of  the  coverslip  than  placing the  coverslip with 
attached  polymerized  methacrylate  on  a  block 
of  dry  ice  (Howatson  and  Almeida).  In  many 
cases,  after a  minute or  so,  a  faint click  may be 
heard  and  the  coverslip will  be free,  leaving the 
cell on the tip of the rod. 
Often,  however,  the  coverslip  after  being  re- 
moved from the rod will still have the cell attached. 
This difficulty can be prevented by two methods: 
(1) The culture can be made on mica, from which 
the methacrylate embedded cells usually separate 
nicely. However, if a  thin lamina of mica adheres 
to the plastic, attempts to remove it mechanically 
usually damage  the  cell.  (2)  A  great  advance in 
the  technic  was  made  possible  by  Dr.  H.  Fer- 
nfindez-MorS~n, who  advised  coating  the  quartz 
or  glass  coverslips  with  carbon  before  making 
the  cultures  on  them.  A  pale  grey  coating  of 
carbon does not seem to interfere with the growth 
of  the  cells  and  in  the  great  majority  of  such 
cultures, the embedded cells pull off cleanly from 
the  coverslips  after  the  application  of  dry  ice. 
Whichever technic is  used,  it  is  imperative that 
the  coverslip  be  examined after  removal  to  see 
if the cell or any part of it remains. The rod with 
the  cell  on  its  tip  is  usually  allowed  to  stand 
overnight  in  a  loosely  covered  dish  to  make 
sure all the solvent is gone, although good sections 
have  been  made  immediately  after  removal  of 
the coverslip. 
The  plane of  sectioning will  be  automatically 
in the plane of the coverslip surface of the culture, 
since the  coverslip had  been mounted normal to 
the long axis of  the lucite rod which, in turn, is 
fixed  in  the  axis  of  the  cantilever  arm  of  the 
Porter-Blum  microtome.  This  is  insured  by  re- 
placing the  universal joint supporting the  chuck 
with a fixed joint. 
SUMMARY 
This is a  description of  a  simple device which 
makes it possible to cement a  previously selected 
and embedded cell, while still on its coverslip,  onto 
the center of the end of a lucite rod. The rod can 
be inserted into the chuck of a microtome, of the 
Porter-Blum type, after removal of the coverslip. 
Figs.  1 and 2 show  some typical results. 
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EXPLANATION  OF PLATE I01 
FIG. I.  Electron micrograph  of thick section through metaphase of a salamander mesothe]ial  cell in culture. 
The arrows  demarcate  the cell  portion which  was heavily  irradiated (60 seconds) with the Uretz ultraviolet micro- 
beam. Fixed for 30 minutes  in 10 per cent neutral formalin. X 6300. 
The insert is a photomicrograph,  with the Polaroid  camera,  of the cell after irradiation and just before  fixation. 
The arrow points toward the irradiated region which appears as a dark central spot surrounded by a pale zone. 
Phase contrast 20X objective  and 10X ocular. 
FIG. 2.  Electron micrograph of a  cultured mesothelial cell of newt, in  metaphase showing, finely granular 
chromosomes (Chr) and small mitochondria (M{I). The filaments (Fil) are of undetermined  nature; they are not 
part of the spindle.  Fixed in i per cent aqueous osmium  tetroxide for 15 minutes. X 39,000. THE  JOURNAL  OF 
BIOPtIYS1CAL AND BIOCIIEMICAL 
CYTOLOGY 
PLATE  101 
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